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FIELD TESTD!G A SYSTEMS.ANALYSIS M(DEL FOR ?'LA'I‘HEMATI(S/SCIENCE
" TEACHER EDUCATION y .

. by \. N . g

.

Yarcardt A, Farrell, Walter A, Farmer and Richard Clark :
" State University of New York at Albe.ny_‘ . oo

¢ - *

Currentlv there is ruch interest in competency based teacher education

— I ‘

CED127140

tmt emairical studies in this area, particularly in secondary. sc.hool math-

enatics/sc:.ence tdacher education, are lacking. However, there have been

.

. - some tean efforts in teacher education-e.p., the work o,f Cooney et, al, 5

based on the theoties of riendersqn. There have also been implica*ions for

o

instruction in fhe w‘)orks of Gagne, AuSu/beI, Piaget and Bruner.’ f/arious "4
national ard ,rezional groups . («g.?., NCTM, AASTEC) have developed «puidelines
,. for identif vine teacher' competenc;es but, as yet instruments tied closely
' to theoretical models and sybmitted to the test of data analysis do not
appear in the literature. Since a grewing number of states are mandating
CB’IE it i° important to conduct relevant résearch which ties together

. ’ an identified theoretical basis £or the approach, and resulting da‘e )

The results of such studies should m-ovide a basis for the develommént of

future teacher educaticm proprame which will be oth practical and’ peneral-

. 1zable, . )

-

The s*udy reported here is hated on the Albany Mathematics Sciemce °
Taachinge (M,ST) propram. The Dromm, the svstems analysis model orr which
%i.t is based, and the evaluative instrument of teaching competencies wore

+ developed 'v researchers Farmer and Farrell in an effort designed to meet -
the need delcribed above? The statisticaI design and analysis of the data

.~ weré the ma jor %eponsibnity of researcher Clark..
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Purposes: o o )
& The two prlmary purposes of the total research effort '

relevant to thlS paper are:

-
-

>

l) ’to ascertain the 1nter-re1atronsh1ps among -the separate s/

B competengies comprising the. total instrument, and Co . o
2) to test empirically the theoret1ca1 llnes of correépond- ; ’
*  ence between the model and the competencles on the /f
instrument. ' . he C v
e \ . . SRR *,
Conceétual Framework: . y

2 R ,
The systems analysis model depicted below is based on prior

experiences in supervising. 500+ student teacher, the growlng body
of research evidence by cognltive psycholog;sts such as Ausubel
-and Gagne and the deve10pmental psychology of Plaget. This

simplified model forms the conceptual framework for the Albany

.

" hathematics Sciencde Teachrng Program (AMST), whlch Farmer and -
- . * " . (Y ™ ’
Farrell desighed and have continued to co-direct since its B}
implementation in'the spring Jf 1973. '
’ . ) ’ I o L T
Nature of Content to be ; | Intellectual Development
p .. . . : ‘ . . . ’ - N L. -
Learned . . of- Students
L - N ’g > : ;. - (‘ . “
A How Humans Learn Various| . . ObJectlves Speclfied ;
N’ Categories of Content )' ; ' a
A} N . - 0 N .~
N { - Y Blicited M ‘ 4. - .
Instructional Strategy Se 5= Feedback Resulting from
I ) . . ’ - i K ‘ ~
! : Design ( R Modify Implementation of Plané
’ . - 'l * . . * .
N - . ° LN
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Dooc.es 1, 2, b and 5 represent'uodels with the overall systems
“~

analvsis model The modez/ for the 'ha‘lmre of ontent (mathematics} was

( ~

derived fror- the work of nati'hel curriculum roups Rlus, Max Bell's work

on the strurture and processes of ma}hematics. ‘The research of Piaget

~

f orms the basis for the box deahny with intellectual development ‘Gagne's .

. hierarcﬁies of tv'oes of human learniz‘xy and the conditions which bring -each

' P
]

abqut are coupled with AuSubel's work. on advance or;ranizers and meaningful

Perbal learning as the basis, for box #4, These in turn find application, as’
. Y

—J d‘oes Di..o.,é_ret's work, in the teaching strategies desizned to promote the,

S

acquis:»tioyo,~ soecific categories of J.earnmg tasks (i.e.,. concept vs.

r\gle Aearnirie,. ete.). 'I‘he taxonomies of Blooz, Krathwohl and’ Harlow are »

L]

included- in the specification of obgectivas “in all tlu-eé‘ domains, Finally.

ﬁ

- feedback g*ving and gettiixg among, components plays. a céntral role in the

rmodel. - oL , L.
. o : \ . .
. From the model are inferred most of the seventy-four ,competfercies and _

e -
14

the approach to assessment and criterion described in this paper, ‘(A small

number of competencies especiallv those in the mechanics of instra retion—-«
_ caterorv were added on the advice of f‘uture employers o/f’ teachers ) There

‘are also logical interconnectiqr-s amon;’ ‘the sevenw-fb/ur competencies dnd’

overlappinz 1ines of correSpondence from the model to the competencies.,

* .
¢
-~

Data Collection' o e T /
Dati. tere eathered over a period. ¢f five semesters from sprirg 1973

" ~through soring 1575 on the classroom Derformance of 132 enrollees of )
which 100 successfullv completed the program, Each student teacher wns

observed by either Farrell or Famer a ninimm pf aight~45 ‘minute teaching
periods during the ten’ weeks of student teaching A similar number and

of
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. ,cohplled.q,ho’data were complled .for the 22 unsuccessful

, . 7
* : s
. ' v 9 ) . . ..
kind of written obse;vation were also comviled by the--public

<chool cooperating teacher. to whom #2ach studeht was as<igned.
\ . ‘.. ) . ..-
>ummative evaluation based on the datp resulted in an assess-

.
»

ment of one-of three kinds: below criterion, -meets criterion, BN

[ - } )

M N\ . . N
or exceeds criterion. (Exceeds criterion was, achieved by a
_very small sample of students. ) -"Criterion“ was .defined as

the performance of the competency effectlvely and over at least

‘the final two-three weeks of student teachihg{ 'In qrder to ~

>

maximize inter-observor re11ab111ty in data-gathering, the above

researchers frequently observed the same c;hss session, *

pr1vate1y recorded relevant data, and then cross-checked the

.

written record. leewxse, ‘these observors reguiarly read datas XD -

collected by each othen and d1scussed the kind of 1nferences

to he drawn as related to the AMST 1nstrument.

After an n of 100 had successfully completed the prOgram,_

tabulathns of the students' performance on each item were

. ‘%
\ - &,

- -

- students s1n¢e they wlthdrew prlor to' the flaal weeks of stuﬁent .

. . - I'.

"teaching. . . . /

- . . . s . -

;gta ﬁnalysis:

N
To ascertaln the easiest and the most difficult competencies
fo; students to atta1n, the llst of 74 behav1ors v3s examlnéd e

e
for extreme scores. 1sts/§ere made of the nine behav1ors

) attained, by .98% or more math-sc1ence student teachers (easiesf)

V4 * 4 -~ )
/and the n1ne.behav1ors attained by 50% or less student teachers '




N R \:\ .
‘{hardest). These lists are reported in Tables 1 and 2.

' general, the easiest behaviors to attain do not invplve

4
.

Tables'l and 2 about-here®

e .

.

direct pupil-teacher interactior, although some of the easy

-~ ‘behaviors are related to iesson planning (i.e., using more
. N R ,

than one mode-during each instructional petfod; providing a

[

. . J n - '
model for‘:correct performance of skills to be learned). The
hardest behaviors to,attain in almost every casé‘relate to_the
interactions of teacher and pupils. .For example, more than

ha&f of the student- teachers 1n this study did not demonstrate

cr1ter10n\ie§el performance on competencies ;elated to 1n1t1§}1ng \//

and sustalnthg c1ass disgussions, making productive use of -
) students' questlons and answens, or: relatlng present 1nstruct10n
. . N~ . !
to future lessons, . I e : .
‘N

In order to see the degree to which success or fallure with '5

<

’

one dlffzcult item was related to performance on other élfflcult

>

1tems, correlatlons were examined for the nine items reportedv

/ hd ]

in Table 2. Ths correlations coeff1c1ents.for items listed/}

in' Table 2 are reperted in Table 3. As can be‘seen, a relatively

~- - -

small but significant relationship exigts amdéng. most of the

.o ) _ .

'Table 3 about here

L]

ratxnés of the nine most difficult behaviors. As fight be

4

expected, a tendency ex1st3 for the students who atta1n one of '

these nine behav1ors to atta:xzothers of the other eiaght most
%




difficnlt behaviors.. Howeve®, the inter-relationships of -
L] ‘

these behaviors, al;houéh above.chance,‘are not extremely '
." gréat. Appaten?ly attainmqgt of‘one behavior is relatively
independent of attainment of other behaviors in this élu;ter.,
Some of the sevghty four.behaviors ;tudied were not exactly
the sameﬁ%or math.and sciééée studeht teacher;. For example,

.-
one set’ of behaviors concerned clarification ofithe processes

»

and 1deas of mathematics while a similarf set of behaﬁiors dealt s

*

N * 4 P B
¥ith the processes and ideas, of science. Mokt of the math.

’

and science behaviors were parallel but not identical. 1In. '
L Y ’

- . - K . . .
correlaticnal analysis ese parallel items were comblned.
)

However, a pr1nc1p1é comp ents factor analysi$ was perférmed ,
!

only on the 59 teachlng be vzors wvhich were listed as exactly .

the same for math and science teachers, Considered in this

’ [
paper are the first seven factors which* emerged from the analysis..
. : {
These factors ‘all have eigen valties of more than 2 and together

they account for .4Q¥% of ‘the total variance.
- \

. Seven teaching behaviors emerged’in Factor 1. These

behav1ors, along with their factor 1oad1ngs, are reported in®

’

. Tahie 4. 1In general, these behav1ors all seem to reflect

.

Table 4 about here

L]

. . h
classroom alertness. All of the behaviors 1n Factor 1 1nv01ve
diréct pupil- teacherllnter-actlon through such behav1ors as

majntaining eye contact, demonstratlng enthu51asm, and generatlng_

. * -

enthusiasm., It is’i&teresting'go note that these behaviors .are

N . t
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. ~ 4 /y
also clustered with the abiljty to control disruptive gtadent
v A : o :

behavior. s

.
L)

Four of the five behaviors in Factor 2, reported in Table- 5

. )

] .. / s .

b / ¢ -
' © Table 5 about here

i

, l
concern the preparatlon or use of materials by students or by °°

the teacher.' The flfth item in the cluster. concerns proﬁisions
A , ) S
for the "here and now" interests of individual students. Student

. b . .
teachers who provide materials are generally seen as also

orov1d1ng for 1nd1vhdual interedts, R W

Only three behav1ors emerged ;n Factor 3, They are reported

in Table 6. On the \surface, these three behav:Lors do’ n_gt seem

Closely related, One behaV1or concerns use of item analysls

~

\ ¢ . B
Rible 6 about here .

. \ N .
technfdues in testing; the second, a knowledge of contemporary.

'currlculum approaches and the third, the design'of 1nd1v1duallzed

% \ .) . .

1nstruct10na1 materlals.\\queve .. none of these 1nwolvF a . ,

A
d1rect pupil-teacher. 1nter actio

P

The six behaviors in Factpr 4 seem ciearly related. The
_ 3 n o € b 4

P
. -

are reported in Table 7. Thés

td

behaviors genergriy relate to .
S

A 5 . - i /\, 'T‘.—' Q.’ .
v Table 7 about here . . . \

.

v 1 N —

. - P4

what the student teacher doés 1n the p:icesses of verbal dive-

bt ]
L ]

and-take w1th students. Student teachgks who involve many . .

¢ ‘-7-- . - ..
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N
L
.

R

. . »
’ . -
students are ayare of 1nd1v1dua1 dlfféFences. Those who.

collect feedback are also one;\uho sequence meanlngfully and

alter their planned sequence when necessary. Student teachers
. f .

3

who fail to display one of these behaviors are likely to have

difficulty with others in the set. . Y

4

N _In qnneral, the behav1ors which are’ 1ncluded in Factor 5,

(gee Pablé 8) seem to \pvolve careful planning. Included in

y . * n

3 .. E . . ’ ,
2 Table 8 aboht here '

. ) v

the five behaviors in this factor are the ﬁevelopment of
Co, N
dlfferentlated a531gnments, the design of assignments which

lead‘to dlscovery of concepts, rules, or skllls, presentations
which Capture studeént attentlon,'and lessons that hgwe the .
6bjectiye of positive attitudinal change. The one behavioY .

that does not seem to directly relate to planning &oncexns the

»

use of posjtive techniques to control student behavior.

Behltaviors in Factor 6, réported in Table 9, seem to

. 0[ 5 . ) »
N . o PO

»

. ) § D I

, Table 9 about “here )
i L : L A
Pa . I i

reflect a certain intellectual quality on the part of the
. - IR

student teacher coupled with an ability to pace instruction.
) ’ /) N .

The five behaviors in this factor, include asking thought-

orovo&in@ quest®ons, including objectives to get Higher level

. b "
intellectual skills and making immediate use of feedback..

)

Y

-t
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and classrooﬂ’atmosphere.

_ this. clustez. Also in ‘Factor 7.was one behaV1or wlth a, - 4

/ ‘ . \

-

. ~
« ., .

‘Also in the factor are items related to student attention v

+ . N . * )

~

o4

Behav1ors that had pos1t1ve loadlngs 1n Factor 7, reported

in Table 10, usually had a theme of varlety and of a concern .

i
" . . .,
. .
o . . .

. g Table‘lo about;here B
-’ .' . - - -

7 . ¢
~

for individual'differences. Suchﬁbehaviors as using variety

in grouplnq, .in, remediai procedurés, and in- materlals were in.

)

negatlve faktor loadlng. Apparently, student teachems who were

\ “e

'successful in atta1n1ng behavlgrs related to varrety tended

.

" to be unsuccessful in relatlﬁb present 1nstruct10n to prev1ous

i . , /.- .
learnlng. ' T ’ ot -t

-

- - ( ‘0

The factqr analy51s whlch has’ been‘descrlbed prov1des>an

®

&

emp1r1cal look at the. relationships of 59 of the teachlng . s

- .

behav1ors that were assessed. Each of the factors 1ncludes 1tems

3

. tHat had factor load;ngs of .30 or more. The spec1f1c behaV1ors

that were assdsséd for each student teacher were based on the/
. g

concep¢La1 model ear11er described. This conceptual *model

-

1ncludes six 1nter-related ceIls whlch were labelled (1) Nature

4 H ?
’

of Content, to be Learned; (2) Intellectual Developrient of p
Students- (3) ObJeatlves SbeCLfled; {a) How Humans Learn Varlbus

Categorlés of Content; (5) Instructlonal Strategy Des1gn; and ‘<

\ (6) Feedback ReSultlng ‘rom Implementation ‘of Plans. One’ of
. \ ;

the objectives' of ‘this study was ‘the examination of‘the

- [

¢ PR ! .
;/" \.LG \ ’. '

..




relationship of the factor analytic!structure to,the conceptual
M 4

- . ’

model. . >

- oo
.

A number of the specific behaviore.to be. asseesed were

-

cla951 ied by Farrell and Farmer 1nto onhe or another of the

¥

T components of the model. As prev1ously mentloned behev1ors

’
e

; related to theanature af the content to be learned'were not 1

the Same for math and sc1ence teachers, so these behav1ors were
. ’ .\\ ' 3
eliminated from the Factor analysis. )

14 '

, Some behav1or§\3ere placed .in more than one: of the ,

¢ »

-

“compartments of the model. In Table ll should be presented the 1nter-
. ‘ .. . .

’
.

o Table 11' about here‘

. ¢

. .
L . »

) ) 3 ) ’ ’
relatlonshlps of‘behav1ors c1a551f1ed 1og1ca11y with. the place-.
ve

ment qof behav1ors 1n the factor structure. As can be seen,

’

'

25 behav1ore vere deflned as Qoglcaily part of the category of

feedhack resultzng from 1mp1ementat10n of plans 19 to 1nstruct10na1

4

stratégy desj%n, and 11, 5, and 4 behav1ors to the other

. L

4

' categorles of the loglcal mddel. (Recall trat a behav1or may

+ -

’

\be placed 1n more than one category.) Read1ng down the tabl ’

r -7, -
)

Factor 1 behav1ors appeared nine, times 1n one or another of the

N 2

logldal categorles. Six of the seven behav1or& in Factor 1

A2} . ’

were placed loglcaﬂly in the feedback category. This categérxgﬁ

as iogically considered had'iwentyafive behaviors. Thus 1

-

. ¥

Factor 1 behav1ors are clearly part of feedback, but not a11

of feedback as’ log1ca11y deflned. JFactor 2 behav1ors seem
g ) ‘ '

~ ’

"b-

‘ .
Y. ‘__10__,
.

. . . . ° .
> 4 . ’ L . ) A T
:l -
. , .
7~ . i ’ . A
. 14 . )
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. . ’ ’
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to split between thg 1nte11ectual development and 1nstru¢flona1 -

strategy categories. Behav1ors 1n Factors 3 through 7 seem
. ) / R ©
td be. widely spread over the loq1ca1 categorles. Also HB*
¢ 1
_of the behav1ors ass1gnei to loqacag categorles do.not appear '

3

in any of-the fitst seven ‘factors. . "_ < . ‘ '

[

- . These results are ‘to be expeoted for.a number of reasons.

4

. \ . ‘ . o
For example, as can be.seen 1n'Tab1e 1, some behav1ors vere

attained by all or nearln all the student teachers in the study. \‘

The behav&ors may be loglcally essential’ to successful teachlngg o,
. { \ . - . o
but they will’ not,predlct -any of the variance between teachers«

. 4 v
.

Some behav1ors were Judged 1mportant for teach1ng and 1ncluded

- L3
T *

in the assessment but not related to the 1oglcal model. These '

LY I

behav1ors mlght emerge in the factor ana1y51s«but they could not '

- .
.

) 1nterface with the models | : . L

Ideally, the 1og1cal model and the factor anaiys1s should

go together to help us understand teachlng behav1or more, fullys -

4 o

By spec1fy1ng behav1ors and categorles of behav1ors wé can e
d1rect the attention of students to Just what they are expected

to learn. By. ana1y21ng these behaviors that dlfferentlate \

- ) .

studeut success we. should bé able to devise means to help moré ' Ll
» . \ . . .
students'to,be.able to~atta1n criterion behavior. o : B
.

Conclugigns: - " A ) SR . _ ‘

*Results such as those presen‘ed_inGthis,paper must_always

be assessed from the vantage point of related, but not.measured, .

- » $ v

elements. In partitular, the definition of "criterion"
. ' . e . v ' - ' . .
(3 L4 Y 19,. \ . . : ,
’ _ll.‘_ ’

.’ » - - P X
- . Lo 1" ' -~ o




employed by the researchers nece551tates that daéa whlch My v

coul&ﬁbe descrlbed by ‘a contlnuous’scale lsdescrlbed by a
.- » -. ) L 4
.. two DOlnt, appareéntly discrete, scale. In,other words,- _

'
. ‘» v . .0
.

Student teacher who has not met criterion on 2 competgpcy - e

\
’ may: have (1) never tr!ed to dehonstrate the behav1or, (2)

. L

trJed,3but at anappropr1ate tlmes or in 1nefﬁect1ve ways,
- (37 trled and been effective sometimes ang gheffectlve other ¢

t1mes. or many other comblnatlons of behav1or. For. this reasong
!

N
the results of the data analy51s must be 1nterpreted wlth

. . . ’ r v

Some Eautlon., It is reasonable to conJecture that. a study.

-

;n wh1ch data vas colle“ted over a twenty week or forty week

LR

14

perlod m1ght ‘have resu&ted in as yet un1dent1f1ed factors.

. However, the heavy factor ‘loadings that ex1st in thls study -

(

suqqest that the Seven factors identlfled here yould not T .

- 11kely be d1sgarded ‘in a longer tefm study, . - . v

A second related element pertalns to the dual use ef ,the

’ .

Rl

1nstrument as, both‘&n instructlonal ihd an evaiuatrve tbqu_ - ,‘}:,ss:

y o =T <
and the use -af ttze_medel a5 iihe central fz‘pcus of x.nstmctmn. & .

Thus, some 1nput-output dxsparlty ;s represented by the"
L. 1nstrument and the model. ' The data analysed in this study

is output data which .resulted from the ultlgzte use of the
. . & . >
instrument in summative evaluation. The ioglcal connectlons

. between the model and the competenc1%s can be descrxbed‘as

A}

input relatlonshloi::;jputs which are heav11y related to the

‘cognitive domain of I &trnctlonw et all factors other than «
. ’/ '
Factor 3 appear to also lean heavily on the affective domaln.

-
¢ g : L] £ * ) - ¢

~

) -12-

' . o \

Af

- [d
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‘e

’ 3 I
4 \ ‘ ’
‘ One of the gantalizinq, but by no means, unexpected gueStions . N
- . i N . . ~
, to arise from this inference is that of the effect of
. 7 . . > . » N .
- persofiality of the student teachar on the ability to meet )
N . . : . i
*. criterion and the related question of the nature of instruc-
\ . . T - )
"/" tional teqﬁ?iques-}igely to make a’positive impacdt in the
. 5 .
affective a¥ea. Some of these questions will Be,the subjecte .
P ’. x N ‘. ‘ .
L - of the next phase of ‘data analysis as will be analysis gf
o, " . . . » P - -~
* T ! - - - - 3 ¢ .
e the data on competencies peculiar to mathématics teaching
"’A:. ‘ ' ’ : N ) o : -
versus thosSe peculiar to science teaching, \
- - SR ‘ s N .
ve < ! a L
e A , ‘“‘ hd . . . IS .
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TABLE 1

Competencies Which Ninety Eight Per Cent
or lore of Students Attained

' Below Met Exceeded
Competencies measured Criterion Criterion. Criterion .

P *

Mztched test items to instructidn 0
ohjectives L - .

Constructed tests to be consistent with- ¢
emphasis of instruc’cion D

"'aintained a physical environment con-
dicive to learning (e.gz., lights, heat,
ventilation) , .
Included those objectives designed to
effect the attyinment of intellectual
skills beyond the levels of recall and
tVO? problems 2

Practiopa safety precautions during
laboratory and de-nonstration \'rk )
(science onlv)

Used more than one mode durine each .
instructional period '

]
Used out-of-class time to help individm.l -
“students .
Demonstrated clerical efficiency with
respect to the paperwork of the teacher

Progided g model for correct perfomnc&
. of skills to be learned (to enable
students to get feedback on their efforts)




. . * TABLE 2
R : C

Competencies Which Half or

(s

T R. Related present instruction to future 51
. lessons. ’ - '
* ]
9, .Asked thoupht~provoking and/br obsn- 50

anded questions

More of Students Did Not Attain
- Lo *\
. - N - ; .
. . L] - . v . -
.< . - Below: Mat Excesded
) . . Competencies measured Criterion . Criterion Criterion
. 1. Initisted and sustained discussions 65. ° 35 0
among students
2. Cesigned ;ssinnments to lead tn dis- 62 36 2
covery of concepts, rulés, or skills to -
> be taught in subsequent class sessions .
" 3. Provided students with experiences in C 60 40 0o .
- using problem-solving strategiss (math) '
4, Designed differentiated assignments 59 41 0
A based on student interests and levels. .
. of previous learning
5. Developed productive ways of making ° 58 42 <0
use of students! questions and answers )
6. Distinguished between peneralizations .53 - 47 0
obtained from data and those ob*ained .
by deductions from-assumptions (math)
. Identified anthropomorphic and teleo-
lopical explanations as being.the s .
antithesis of science (stience)
» 7. Developad presentations which captured 53 4s 2
Student attentich at the start of ) .o
. lessons .

4




" . TABLE 3
o Correlationj Amonp, the Most Difficult Criteria:
——— . ‘. .
M 27 T 47 b2 20 48 29 33 21
23 - 1,00 .%h*‘ J0%* (16 .10 .19% . ,19* ,20% .03
27 . 1,00 J35%% 45*s 2bee .16 L30%s ;05 Lok
' 3
47, ‘ 1,00 . JUp*= .3u§:‘25:t .36:: J26%% .2utt.
_ . . Py . )
lL?.\ . - 4 I.o 507 011 037“ ,16 ,'33“
* 2? \ ) : ) 51.00? 03“‘? .017‘ 01 ' ;19'
LB L 1,00 .. 3OS 20%  36xs
29 | 1,00 ° J22* .,36%%

11,000 LU

24 o. e 100
?;:n
(AW . . \ ‘
*significant at 05 .
¢ “*significant at .01 \
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., Demonstrated enthusiasm

TABLE 4

Ttems in Factor 1

(Variance explained equals $+35 percent)

3 il A

/5.6 '

» |

) ll‘.'
Competencies$ Measured Factor Loading
(3 ]0 N
Maintained eye contact with a wide. sampling . .963 ,
of students . R , .
Conveyed to students’ the J;abher's awareness 1945 ‘

of their interests and points of view

-

[N

e . . o . Lo
Demonstrated ability to-work w1tk single students ,].942

or small groups while exhibiting aware

the general activit¥ies in the room
. . et

Generated enthusiasm for the subject among

. Students :

B
o b}

veérbal and/or non-verbal behavior

-

ness of

-,

*933

‘Utilized sequénces .of develaopmental questioﬁg '

Demonstrgied the abjility to 'control di
- y . .

student behavior

¢ o T ¥
foer the subject via .~\ h,.924
}’.\ K ) .
%9
sruptive -Zéfo

C S

n,

+ . L d

T A, ",,-’ o .




RABLE 5

. Ttems in, Fagfor 2 89
(Varlance/explalned equals $5+35 percent)

.

-

. : ’ Gompetencies Measured
. 4 .

£

e

L

Factor Loading

g

Ctilized labonatory activities (student
manipulation of materials)

Demonstrated initiative in locatlng and
. preparing laboratory activities

~

‘e " Useq real objects. and/or physical models in
) demonstratlons .

4

’ -

’Made use of a varlety of available materials
and media
* > ’ = f
... Provided for applications of subJect matter
* Dbased on the "here and now" interests of
individual students . -

» -

« 762

- »669

.608

«594

0y

.412

!

-
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" TABLE 6

A \*éms in Factor 3 44 ) )
(Variance explained equals 3+3% percent ) °

» [
. ° = ¢

\Competencies Measured . -Factor'Loadiné

: b
Used item analysis technique.to analyze the °
test's validity, potential weakness of -
instruction, and. learning problems of
individual studepts
" Evidenced a knowledge of contemporary .
curriculum approaches and programs’ -

.+ Designed individualized inétrhctional
materials based on varying objectives and
learning styles . // ) .- 4

«731° T




TABLE 7 - . e

.  Items in Factor 4 1.5 .
N (Variance explained equals.2+69-percent)

-

. . o . ~,

Competencies Measured | ' Factor Loading

¢

Developed productive ways of making use of .676
student guestidns and answess’ ) S ‘
Used teaching strétegies qogéistent with: - .603

the intellectudl maturity of ,the students "

-Involved nearly all studentsg'ﬁerbélly or +573
non-verbally, in the bngoing activities .
. L b v FY s @

Made immediate use of feedback to aiter the . 570
Planned sequence of activities

.Collected feedback frequentfy from a broad . "e491
. Sampling of students ¥ .

Sequépced-in ways meaningful to students. . T 424




. . 4 A4 s ¢ . Q:‘:-. L4
© - . + TABLE 8 < . .
. v . . .- LT ) .
. Items in Factor S 3 9 : *g%\,\‘
(Vaplance explalned ‘equals ahaﬁ—pércent) _

. . | . '
. ; : ‘ . -
“r ¥ - . Y < -
. t . { & - s .
- . X 1 ‘. . . “ . . .
. ® | . > 3 -
s
.
.

~
. Competencies Measuted " Factor Loading
! Desighned Hifferentiated assignments based on .681 .
) - Student ihterests and levels of previous ° _ ' L0 Y
’ learning . _ . . . s EQ\R R t
’ N YT
Used positive techniques to prevent and/or «586 . )
> control student behavior . .
Included those ObJeCt1VéS de51gned td efféct «525
positive pttitudinal changes towand the subject '
| - ”
Designed pssignments which led to the discovery 475"
- “ of concepts, rules or skills to be ‘taught . L _
in class . . ‘ = gy .
‘peveloped presentatldns wh1ch captured. student { .308 -~(' A
‘o attention| at the start o# lessons N R
L] - . . “ d
- 1 « 0~
. R ! ’
- . . N ~ :
.2 ) - '
o . ° ./ s,
* A . ‘ V4 ~ - S *
» P ‘ T .
. - : :
» ’ ’ o
<
’ -21- w !




. "TABLE 9, - Lol
s . . . ) . . g
) Items in Fattor %6 4,4 Coe. .
" "+ (Variance explained equals 2+16 percent) . - T
‘ - ‘ S N

D

. - - : ) ° N
. . . Compqtencies‘Manpred Factor Loading Lo
’ : —— . —— - ‘rr .
Arranged agtivities'so that ‘student attention .681 . :
-was maintained throughout the “1é€ssong’ . ) © e e
Provided a classroom atmosphere- which . .. .609 Toa
encouraged students to demonstrate regard v,
for the rights and property of others -,
NS ~

. . . . . C L PR
“Made immediate use of feedback to pace instruCtion .502

Asked tbought-p?ovoking and/er open-ended:’ ©.471

questions - i :

JIncluded those objecgives designed to effect «455 R

the attainment of intellectual skills beyond .
- therlevels of recall and Stereotype problems .

)

©
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. . "TABLE'10 . 4 -
. ’ -~ ' Itém‘in Factof 7 3.5 . ) )
> _ . (variahce explained equals 269 peécent) ' .o . .
- ' v . * g \, . . ‘ . . b -
. ’ L ——— .
.o ' Competencies Measured ,. DR A Factor 'Loadin'g ¢
) ) ‘‘Initiated and ‘'sustained discussions-among .708
" Students Y i} . v . .
o » Used g variety of procedures such as \§rouping : .640 ’
. within a class and assignment’ of individual L . s
or 'small group pro jects R - ) '
Used a'variety of remedial procedures based . . 1553 ¢ e o
’ on student feedback } . : ' . —_—
* 1 ! ’ - * < ) b ’ - ) ' ho
. Rélated present instruction to previous learnjing ~.334 N
, . o‘ . . . “ N . 4 . ’ !
Modified matérials to meet jhe special wecds . .389 .
. 0of the student and the limitations of the . .t .
+ ' classroom . - ' T S
» - ' * 4 .
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s e
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TABLE 11

.' Inter-relatlonshrps of Behaviors Classed Loglcaily oL e )
‘ S " and by 'Factor AnalysEs ’ pRT— . ‘
Y . w ’ .o~ t -3 .
, C ‘ E a \Number of Behaviors by Factor ' - - ¢
" Logical Categories ~ | Y 2 3 ‘4 §5 6 7, * TOTAL
. . B _\'J - ) - . & * )3
Intellectual- Develop- o 13 1 2 1 o 3 o0 [|11. o
ment of Students . . ¢ T e R ‘ X
. ~ . Lo . > . - ,
"Objectives’, Specified ) 1,% .0 O T*1 o0 2|5 . . :
. How"Humans -Leazn : ooy , ' ' S B e
Various Categories of 0 0, 1 -1 ?b 0 1, 1 "4 N
Content . . S S . ' A L X .
Instructional Strategy’ 1 4 0 272 2 2 .6.|19°" ]
Design . - . N .
Feedback R sulting ’ e 0 2. 3 -2 2 1 9 [325 .,

from lmplementatlon

Ny ’ - _#-‘ . . -
& s Y > . "
L . \ . . . ’ ]
TOTAL 9 7. 4,8 6 5 7-18 |64 ‘g
’ e \ ’ . » " ’ o ¢ “
*Not in first seven fdctors - 0L R ]
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